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benzene.  From their data, one can calculate that the average ratio
was 0,4.  Since the ratio of the chemical lifetime of toluene to
that of benzene is 0,25, one may calculate an average air mass resi-
dence time that would reduce the toluene:benzene ratio from 2,4 to
0.4,  The value calculated is 130 daylight hours, or approximately
11 days.  Because the geographic history of the air mass is unknown,
not much significance can be given to this result.  However, this
does demonstrate that lower chemical reactivity can cause a less
abundant alkyl benzene to accumulate to a higher level than an
initially more abundant and more reactive species*  Benzene, the
most persistent compound, would be expected to be the most abundant
compound in remote locations unless natural sources are signifi-
cant.  However, with a chemical residence time of approximately 2
weeks, even benzene is unlikely to accumulate to any great extent.
Thus, unlike highly halogenated hydrocarbons, none of the alkyl
benzenes is likely to play an important role in the modification of
stratospheric processes.

In the course of reaction with hydroxyl radicals, alkyl benzenes
form a variety of intermediate products.  These products either re-
main in the gas phase, where they are ultimately oxidized by free
radical processes to carbon monoxide and/or carbon dioxide, or their
vapor pressures are so low that they condense to form atmospheric
aerosol.  Ground deposition may occur as well.  The relative importance
of each pathway has not been adequately studied for the alkyl benzenes.
Nonetheless, using data for toluene, we may draw sorae conclusions
about two major gaseous atmospheric products and their fates.

0" Brien jet jal. (1979c) reported that toluene, when subjected to
simulated atmospheric conditions, reacts with hydroxyl radicals and
generates _o-cresol and benzaldehyde with yields of approximately 8%
each.  These two products then react with and are removed by the
hydroxyl radical. If we consider an air mass that moves over a pollu-
tion source, picks up a hydrocarbon such as toluene, and then moves
away from the source, the concentration profile of a reactant hydro-
carbon and its products may be analyzed in a fairly straightforward
manner:
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where A is a reactant alkyl benzene, P is a product, and a is the yield.